Renal SDF-1 signals mobilization and homing of CXCR4-positive cells to the kidney after ischemic injury.
Stem cell and leukocyte migration during homeostasis and inflammation is regulated by a number of chemokines. Stromal cell-derived factor-1 (SDF-1) and its receptor CXCR4 are important mediators of leukocyte homeostasis. The postischemic kidney has been shown to recruit different leukocyte populations, including bone marrow-derived stem cells. Therefore, we investigated the SDF-1/CXCR4 system in the kidney after ischemic acute renal failure (ARF). We used immunohistochemistry, in situ hybridization, enzyme-linked immunosorbent assay (ELISA) and real-time reverse transcription-polymerase chain reaction (RT-PCR) to detect SDF-1 and CXCR4 in the normal kidney and the kidney after ischemia/reperfusion (I/R) ARF. Mobilization was assessed by flow cytometry for CD34 and colony assays. We show that SDF-1 is expressed in the normal mouse kidney and tubular cells express CXCR4. SDF-1 expression in the kidney increases after I/R induced ARF and decreases in the bone marrow, thereby reversing the normal gradient between bone marrow and the periphery. This causes mobilization of CD34-positive cells into the circulation and their subsequent homing to the kidney with ARF. In vitro and in vivo chemotaxis of bone marrow cells toward damaged kidney epithelium is reversibly inhibited by anti-CXCR4 antibodies. Our data show that renal SDF-1 is a currently unrecognized mediator of homing to and migration of CXCR4 expressing cells in the injured kidney. Because certain cells that express CXCR4 may have renoprotective effects, our results suggest that SDF-1 may be a major signal involved in kidney repair.